neuraxial analgesia using survey data collected from a large, national sample of childbearing women.
METHODS

Data and Sample
The Listening to Mothers II survey was commissioned by Childbirth Connection (http://www.childbirthconnection.org/) and implemented by Harris Interactive among a nationally representative sample of U.S. women with singleton hospital births in 2005 (N = 1573). 13, 14 Questionnaires were completed online (n = 1,373) and via telephone interview to oversample for Hispanic women, African American non-Hispanic women, and women without Internet access (n = 200). Further detail on survey methodology is available in the survey report. 2 A new wave of the survey has been conducted among women who gave birth in a period between 2011 and 2012, but these data are not yet publically available.
The survey, which took approximately 30 minutes to complete, addressed many aspects of women's experiences during childbirth, including whether neuraxial analgesia was used. The survey also asked open-ended questions, including questions about the best and worst aspects of childbirth. Most women surveyed (97%) provided responses to these questions. Earlier studies using these data have examined various aspects of pregnancy and birth, including labor induction, nonmedical pain management, and positive birth experiences, [15] [16] [17] [18] [19] but they have not been used to analyze women's experiences with neuraxial analgesia. This study used existing deidentified data and was therefore exempt from review by the University of Minnesota IRB (Study Number 1011E92983).
We excluded women who had planned cesarean delivery and those who did not experience labor from the analysis. We further restricted the sample to women who reported that they had, at any time during labor, used "epidural or spinal/intrathecal (medication delivered into spinal column)" as a medication to relieve pain (neuraxial analgesia), yielding a final sample of 914.
Data were from the following open-ended questions asked as part of the Listening to Mothers II survey: (1) "Apart from meeting your new baby, and knowing that your baby had no serious health concerns, what was the best part about your experience of giving birth?" (2) "What is the worst thing that happened to you during your labor and birth?" (3) "Is there anything else you would like to tell us about any aspect of your maternity experience?" These were the only open-ended questions in the survey that did not follow specific multiple-choice questions. The survey contained no specific open-ended questions on neuraxial analgesia.
Analysis
Using qualitative content analysis methods, we analyzed responses to the 3 open-ended questions to identify spontaneous mentions of the patient experience with neuraxial analgesia. 20, 21 Given the lack of earlier literature on this topic, we did not begin with preconceived codes or categories but developed them inductively through examination of the data. 20, 21 Coding was conducted by 2 members of the author team with qualitative research training, with participation and guidance from a third member of the author team who is a trained qualitative researcher. First, we randomly selected a 10% sample for initial codebook development by sorting of randomly generated numbers in Excel. Through an iterative process, we identified codes that recurred in the data and coded subsequent samples, discussing and revising the codebook after each iteration. We compared responses and resolved differences (both in conception of the codes and in application of codes to the data) through discussion to arrive at the final coding scheme. As part of the final coding scheme, each code was accompanied by a valence (positive or negative), if applicable. If there was not a clear positive or negative connotation, we did not assign a valence. Some codes were always positive (e.g., "effective pain relief") or negative (e.g., "negative physical effects"), whereas others could be assigned either valence (e.g., information and consent). We then divided the data for independent coding using the final coding instrument, with an overlap sample of 50% to confirm common understanding and application of the codes. Each coder recorded themes and reflections based on coding and research team conversations through written memoranda. We reviewed the overlap sample at completion of coding and verified that understandings were aligned between coders. We also computed κ statistics, a measure of agreement between raters adjusted for chance agreement. The mean κ = 0.70, indicating acceptable reliability. 22 The thematic analysis was conducted using NVivo version 10 qualitative data analysis software (QSR International, Burlington, MA).
RESULTS
Sociodemographic and clinical characteristics of the study population are available in Table 1 . Eighty percent of women in the sample had some education beyond high school, 69% were Caucasian non-Hispanic, and 12% to 13% each were African American non-Hispanic and Hispanic. Three-quarters of women were married. More than half of women (54%) reported that a provider tried to induce labor, and 67% reported oxytocin augmentation.
The themes identified and the number of women mentioning each theme in their open-ended responses are reported in Table 2 . Approximately one-third of women (n = 300) spontaneously mentioned their experiences with neuraxial analgesia in their responses to the 3 general openended questions about giving birth in the survey. Positive experiences were common and quite homogenous, mostly were in 2 thematic categories that often overlapped: neuraxial analgesia (usually colloquially referred to as "the epidural") as simply the "best part" of the birth experience, and neuraxial analgesia providing effective pain relief. In many cases, women mentioned that the pain relief allowed them to "enjoy" their births:
The epidural was excellent since it took away the pain and allowed me to enjoy the process of giving birth.
A few women also appreciated feeling that initiation of neuraxial analgesia was their own choice, the lack of pressure from clinicians, and assistance from hospital staff in deciding about optimal timing:
aNesthesia & aNalgesia
Women's Experiences with Neuraxial Labor Analgesia Early on, the on-call doctor gave me an analgesic without hesitation and came later to help me decide when I needed the epidural. The anesthesiologist was very kind and talked me through the whole procedure.
Negative experiences were more diverse in nature than positive experiences; hence, a more detailed analysis of these experiences is provided below, under the themes of timing, information and consent, adverse experiences with neuraxial analgesia administration, and planning and expectations.
Timing
A frequently mentioned negative theme was the timing of women's neuraxial analgesia experiences. A subtheme in this category was waiting in pain for neuraxial analgesia. Some women reported that the wait was due to anesthesiologist availability:
They didn't give me the epidural early enough. The anesthesiologist was in surgery and so I was in a lot of pain until he could get there.
In other cases, waits were extended because of miscommunication with providers. Women reported particularly negative experiences with long waits when they did not have alternative options for pain management in the interim.
Another timing-related subtheme was initiation of neuraxial analgesia at a point that the woman perceived to be too late in labor. For some women, the problem with this was that they had spent most of labor without pain relief: I requested [the] epidural when I was 5-6 centimeters dilated. It took a long time to arrive, over an hour… I think I was in transition... Had epidural too late and would have liked to been advised not to take epidural because I was in transition.
Other women reported that neuraxial analgesia was administered so late in labor that it did not become effective when women felt they needed pain relief:
They induced my labor and happened so rapidly the epidural didn't completely take until after she was born. They waited too long to give it to me.
Finally, other women perceived that neuraxial analgesia "wore off too early," reporting that the pain relief from neuraxial analgesia that had previously been adequate was no longer as effective during pushing, and experienced this as a negative feature of their birth experiences:
[The epidural] only helped for a brief period of time... and by the time I was ready to deliver it had worn off completely.
This subtheme was related to women's perceptions of clinicians, as well as information and consent. Some women seemed to perceive this as either a mistake (as in the above example) or a lack of empathy on the part of the clinicians: I was pushing for three hours (after my epidural had already worn off and the staff refused to refill it) trying to give birth vaginally.
Information and Consent
For some women, understanding and being offered multiple options in addition to neuraxial analgesia was an important component of consent for the procedure: The nurse assigned to me was not helpful in pain management suggestions…and only turned up to say "The anesthesiologist is here giving someone else an epidural, do you want one?"
Women reported problems related to information and consent such as perceiving pressure for neuraxial analgesia, changes to the medication dose without the knowledge of the patient or understanding of the change, and experiencing negative effects from neuraxial analgesia about which the patient did not feel sufficiently informed in advance.
Adverse Experiences with Neuraxial Analgesia
Women mentioned problems with neuraxial analgesia administration were in 3 categories. First, there were problems with the placement of the neuraxial analgesia, including pain and discomfort during the placement, multiple needle punctures, and difficulty staying still during contractions. Second, many women described situations in which neuraxial analgesia was not as effective as was expected, such as leaving a portion of the body without pain relief, working more on 1 side of the body than the other, or providing less pain relief than expected, leaving women to continue to cope with more pain than they had anticipated. Third, some women experienced negative physical effects that they attributed to neuraxial analgesia use. The most commonly mentioned was numbness of the legs, which some women perceived as inhibiting pushing:
After receiving the epidural, my left leg went completely numb during labor, making it difficult to push.
Additional negative effects included more generalized numbness, itching, feeling cold or shivering, and a decrease in blood pressure after neuraxial analgesia administration.
Plans and Expectations
Women's experiences with neuraxial analgesia were also affected by their plans (i.e., intention in advance to use neuraxial analgesia) and expectations (i.e., degree of expected pain relief). Several women who had not planned to use neuraxial analgesia, but ultimately did ("unplanned" neuraxial analgesia), mentioned this as a salient aspect of their experience. Some perceived it as a personal failure, whereas in other cases, mild disappointment gave way to acceptance:
I originally wanted to give birth without an epidural, but changed my mind about 14 hours after labor began. For a while I felt a little guilty about "giving in," but came to realize that each labor is different and a "woman's got to do what a woman's got to do."
In a few cases, unplanned neuraxial analgesia was an extremely positive facet of the birth experience, marked by substantial gratitude for pain relief upon neuraxial analgesia administration. Expectations were another facet of women's experiences. Some women found that neuraxial analgesia was not as helpful as they had anticipated in controlling their pain; this was experienced negatively regardless of whether the woman had planned in advance to opt for neuraxial analgesia.
DISCUSSION
Our findings underscored women's appreciation of the effective pain relief that neuraxial analgesia provided during childbirth, similar to the findings from small interviewbased studies. 12, 23 In an era that is increasingly focused on patient-centered care, [24] [25] [26] [27] clinicians seek to understand the ways in which they can effect positive change in the patient's experiences and outcomes. This is now recognized among the key skills of "excellent anesthesiologists." 28 The most frequently cited negative themes were related to timing and adverse experiences with neuraxial analgesia, which were also related to women's perceptions of information/consent.
Although consistent with earlier studies conducted among smaller or non-U.S. populations of women, 29, 30 our results are unique because they represent the views of a national sample of women. Anesthesiologists have the capacity to influence several of these factors-either directly through education and patient care or indirectly through input into clinical management or administrative and staffing protocols. In particular, many women mentioned waiting in pain for neuraxial analgesia as a negative aspect of their birthing experience. Although immediate availability of an anesthesiologist may not be feasible in all settings, such as low-volume obstetric units that do not have a dedicated anesthesiologist, there are opportunities both prenatally and in the intrapartum period to improve communication of this information to the patient.
Although many women mentioned negative aspects of their experience with neuraxial analgesia, our data do not allow us to draw direct conclusions regarding their overall feelings about their choice to use neuraxial analgesia, perceptions of their experiences with labor analgesia, or their satisfaction with their pain relief choices. However, our results suggest that patients perceive negative effects from neuraxial analgesia more frequently than the incidence of actual clinical complications of labor analgesia. Negative effects were reported by 5% of all women in the sample, and by 16% of women who mentioned neuraxial analgesia, whereas 1 study estimated that clinical complications of labor analgesia occur in only 0.46% of cases. 31 One example cited by women in this study was leg numbness. Deliberate attention to patient communication around neuraxial analgesia informed consent and enhanced prenatal education may help ensure that women's expectations of neuraxial analgesia are realistic. 32 Moreover, recent trends toward lower concentrations of more dilute local anesthetic medications may help mitigate the complaint of leg numbness. 33 In some cases in which women reported that their neuraxial analgesia wore off just before delivery, it is possible that clinicians may have intentionally decreased the dose of epidural medication to facilitate pushing. It is also plausible that this patient perception was due to increased pain as labor progressed and the fetus descended. 34 Better communication among all personnel, including obstetric providers, anesthesia providers, and nurses at the time of neuraxial analgesia placement, during later stages of labor, and when or if the decision is made to decrease the medication dose, may help the patient to feel more informed and in control.
aNesthesia & aNalgesia
Women's Experiences with Neuraxial Labor Analgesia Similarly, women's perceptions that they received neuraxial analgesia too late in labor point to 2 potential problems with patient education and patient-provider communications. Women may have requested neuraxial analgesia during a window when it was appropriate but not received it in a timely way due to miscommunication or other problems of coordinating logistics. Alternatively, women may have already progressed too far for epidural analgesia to be effective, but received it nonetheless. Providers may wish to consider combined spinal-epidural analgesia for women who request analgesia in advanced labor.
Our finding that unplanned epidurals can result in mixed feelings, even when excellent clinical pain relief is achieved, is consistent with earlier studies. 35 It may be beneficial to include discussion of the possibility of an unplanned epidural as a component of antenatal education. Advanced planning is strongly related to neuraxial analgesia use: up to 98% of women planning to have neuraxial analgesia during labor and delivery do so. 4 However, approximately 60% of women who intend to give birth without neuraxial analgesia do, in fact, receive neuraxial analgesia during labor, 4, 36 and many women who intend to avoid the use of neuraxial analgesia have misperceptions about the procedure or its consequences. 37 In addition, anesthesiologists can collaborate with labor and delivery staff to ensure that women have access to a range of both pharmacologic and nonpharmacologic pain relief options. Antenatal discussion of pain management choices is often led by obstetricians and childbirth educators, who may be nurses, midwives, doulas, or others interested in, and variably trained in, childbirth preparation. However, anesthesiologists in both academic and nonacademic medical centers can play a role in educating and informing their colleagues to ensure that the women they encounter as patients in labor have been educated and informed about anesthesiologists' role in labor pain management and the options available to patients. Access to multiple methods of pain management, especially when circumstances necessitate a delay in administration of neuraxial analgesia, may address some of the concerns uncovered in this analysis. Also, having neuraxial analgesia presented as 1 alternative among several pain relief options was mentioned by some women as an important aspect of informed consent. The use of nitrous oxide may be an ideal adjunct in this situation. 38 However, although common in other countries, nitrous oxide is currently only rarely available in the United States for labor analgesia. Various medical staff (e.g., nurses) and nonmedical support personnel (e.g., trained birth attendants such as doulas) may be resources in collaborative efforts to ensure that women in labor receive patient-centered pain management care. 39, 40 In addition to intrapartum care, anesthesiologists could play a collaborative or consultative role in the development of curricula and hospital-specific information for childbirth education programs. If provided prenatally, during the course of medical visits or in conjunction with hospital tours and registration/admission processes, information about what patients can expect in terms of pain relief options and potential wait times may help to inform expectations.
Team-based learning and communication approaches have enhanced performance, effectiveness, and satisfaction among clinicians working in obstetric and perinatal cases, [41] [42] [43] [44] [45] including obstetric anesthesia management. 46 Crossdisciplinary cooperation and policy may improve the patient experience with neuraxial analgesia. Information about patient pain relief desires and standardized language for communicating decisions to administer anesthesia could be routinely included in patient hand-offs.
A strength of this study is that it provides new data on the patient experience with neuraxial analgesia. However, the findings must be considered in light of some limitations. The qualitative analysis was limited by the brevity of open-ended responses and the lack of direct questions about neuraxial analgesia or global assessments of the women's satisfaction with neuraxial analgesia. Because women were not directly asked about their experiences with neuraxial analgesia, those who did mention it in their open-ended responses may not be representative of the whole sample. Women who mentioned neuraxial analgesia may have had unusually positive or negative experiences. Because this was a secondary data analysis, we were unable to follow up with women about their responses. The survey was conducted among women who gave birth in 2005; a similar analysis using more recent data may provide additional insight. Future research may be conducted using the Listening to Mothers III data. Additionally, data are based on women's self-report and contain no information about specific medications or techniques used, and we were unable to corroborate reports of neuraxial analgesia use with other sources such as medical records. Women provided their own perspectives on their experiences, which may not reflect actual clinical care given. Hospital and provider variability, which we were unable to capture, may also influence women's experiences. Nonetheless, the frequency with which neuraxial analgesia was mentioned in the open-ended responses underscores its importance to women's overall childbirth experiences. Our study offers information from a national sample about how neuraxial analgesia affects women's birth experiences and provides insights into the ways that clinicians can improve pain management, communication, and overall experiences with neuraxial analgesia. E
